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(57)Abstract: 

PURPOSE: To obtain new 2-phenylcarbapenems that 
are useful for treating bacterial infections and have high 
level of anti-MRSA/MRCNS activities. 
CONSTITUTION: The compounds of formula I [R is H or 
CH3; R2 is (R)-CH3CH (OH)-, (R)-CH3CH(F); M is a 
cation allowable for pharmaceuticals or ester; Ra is I or 
Br], for example, sodium (5R,6S)-2-[3-bromophenyl]-6- 
[(1R)- hydroxyethyl]-carbapen-2-em-3-carboxylate of 
formula II, which can be produced by reacting 3- 
bromophenyl magnesium bromide with (3S,4R)-1- 
[[(allyoxy) carbonyl](triphenylphosphoranylydene) 
methyl]-3-[(1 R)-1 -(allyoxycarboxyloxy) ethyl]-4-[(1 R)-2'- 
[pyridylthio)carbonyl]methyl]azetidin-2-on, through 
compounds of formulas lll-IV. 
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[B«] i(l/^0!)ttMRSA/MRCNSffltttt 

®7o 




(jS*, RBHXttCHa T&9> R 2 tt (R) -CH 
3 CH (OH) -Xtt (R) -CH 3 CH (F) -T* 

0, R a telXteB r^§) 
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urai] 

HbU 



H H R 




COOM H 

(3S4", R(±HXSCH 3 Tfet)> R 2 « (R) -CH 
3 CH (OH) -X\t (R) -CH 3 CH (F) 

D, R' BlXttBrt**) ©fcGtt. 

[W*E2] R J (R) -CH 3 CH (OH) -*C 
& <5 » Rj5!HT»5i«a 1 "8B«Ofl:-&*. 

[11*33] M#*HJ9AXtt#'J 9 A-f 
5U#3lf3«©{b£tt. 

CTMNt«4G*«>ttl&lb. 
[»*E6] ±SBDHPB£3J**7- (L-2-75 
y-2-*;I/3t?^->X^?^) - 2- (2, 2-5>* 

[W#3t7] W®S©»2^1§B«©*bS4&Rtf»il 
C 2:«ft^«qnUHtC«it«ini«9fecr)j|Mfc&& 

[Mt* 9] ±BDHPIB«B«t7- (L-2-75 
;-2-AM^yIf;i/5 : t) -2- (2, 2-5>* 
^i»n^D/t>*)W5**SH) -2— V/*** 

[&BJ©i¥*fl&IftHJJ] 
[0 0 0 1] 

[&&±©ffJffl#Sf] 24UHM*. KTT' 

[0 0 0 2] 

5 : 
[0 0 0 3] 
Mb 2] 
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i 

OH 

N-#JI,M 5H-f^5=-X^V-f5/>*t»^n 

: 

[0 0 04] 

Kb 3] 

HO 

H H 



NH 




^>XttN-*;l/A-f5 F-fJW'X^-V'f ^>© 
«£©■£ 5 &JEjKi£«H©itfcfc»'5lcS!V> btrattt to. 
t»b*. »-fcJWc©a**ftS©»ttlBBtt, 
■ttft£fe tffc*^5/'j:'Wttftfc7F»MWS t a 
phylococcus aureus (MRS A), 
tf-is'J >Wtt**y S taphylococ 

cusepldermldls (MRSE) . Xtfj*? 
•>U>Btt37^5— tfmtt^FfJWS t aphy 1 
30 ococci (MRCNS) K*fUTT&5. L-fctfo 

t. *is^(ostmb^«. mmmmim^z.ti& 

(MRS A/MR CNS) fc»L-T*&&3l 

T. *«?©**«?»*, tt^^FKHMlo/oriv-r 

S^fcHl/Ttt, MRSA/MRCNSai*#«fOl 
40 [00 05] 0>J A«7 5 / * 5\>HfctfBifc 

75 y *3\>wc«k Dftieicsmsns7 y-;w8#-c* 

fc. Ctt6©83JfJ. jKB4»frM4, 5 4 3, 2 5 7^ 
»tf»4, 2 6 0, 6 2 7^tfW3nT*D, ifcSCft 

rr* : 

[00 06] 
Mb 4] 
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H or CH 3 




H 2 NH 2 



COOH 



*VfrVt3.ifi*>, #«^©ft&ft©8<B<k*J«f&ttMR 
S A/MR C N S gttfc:H>T©tB«XBw«BftK 
CO 0 0 7] *H«fflF^4, 9 7 8. 6 5 9^8, * 

[0 0 0 8] 

* [fl: 5 J 




CI -3) 



COOH R b 



TTfecfttt. *58SI!©ft£»©*<B£&il?fclftMRS ©ffitt^^OAnyxc&^^^x-ji/B^fc,}:* 

A/MRCNSgft£*lgtr5t>©TBftV>. Ilt&MtiJl/fc. 

[0 0 09] [0010] 

[«W*<«ftl/±5i:-r*Hlffl] bfcfl^T. #§893 [KS&«ft-r*fc«>©^a] *S8?JiB. *5£: 
B. ^tt&l'^I'WiftMRSA/MRCNSgiSfcW # [00 11] 
•f -5-P©;* 2 -/\D7i=WJWW*ASi!S( [ft 6 3 

H'H R R a 




COOM 



(jC«t>, RBHXBCHa R J B (R) -CH 

3 CH (OH) -Xtt (R) -CH 3 CH (F) —~V$> 

0. R« BIXBBrTfc*) ©^©^A^Aft 



[0012] $>z>mo>2-mfmmz£.<o> £#?*© 

fcttoJMWWW. 6- (R) (l-tfn^if 
;W ©fttot)»c6- (R) (i-7WnifjW 

^A'^AfC^TfJWUfc. #89!©«3ffil*l©6- 

flIAB. J. G. deVries et 
al. , Heterocycles, 1985, 23, 
1915;BE 9 0 0 718A (Sandoz) , 
ftWMRH6 0- 1 6 3 8 8 2 £#IiUT]Ii* 

[0 0 13] l5£©#*UWl:£*fc*SV»Ttt, RB* 
S&T&D. R J B6- (R) - (l-tfD+v'If 
;W T&S. R = H*»aiWff*UV»«», R = CHi mt 

x»ig«ii»i8w^ffl©efeAsii 
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«UH5*§S*i&S. B&SR = CH 3 a. ^fn©fi 
W^aXB/3-arffJI1t^©fc©-efc<fc^. 
[0 0 14] #8W©#JW\'^*Aft&4j3B. E6«J&tf 

t h*f fc*#*lffl8«8Jfe©i&*fc. -tng#. Mr/tc 
s. "s^*±l^«BIll»xx5 l ;^xB*• , tv^ffls 

B. Sam¥#CBWS#&*3figi3©ftSa©> 

t. ±e©ft^«t©««iuiomtt, oso^ns©* 

a, snscast-3ffi©H^B. k^b, jgaft©^® 

tM*^t>-a-TflH4fig^e.isK-r5©^M?ij-c*.5„ 
»w©*;w^*Aft-&»&ffl^r«M«»*»arr* 

[0 0 15] iffiCaSliWSBllieaiSB, -COOM 
Jgfigfct-S. MB. ^-hU^AXB^U^Aroi'S^y 
;^<J&JISRI-f MtUTWflSWK^if^ 
Ifffi&H'f^J'B. fc^SA. SIB. 7> ; EX0A. 
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5 

[0 0 16] *»9B©ifJBO*JV/t^*Afl:**omi 
SB4, 3 0 9, 4 3 8-^*7A9W6 lff~*7Al 2 

a^w&frr^taMMSPsns'b©, wAtftf/tn-r^ 

&tf*h*~>*^;k tttffc*H<mFF$S4, 4 7 
9, 9 4 7^ (*©C«l*itFtt#M»CJ:D**Wfc*» 

COO 1 7] 

[fpffl] *»9B©fl:6tttt. «*©^5Allttaic, 

»»«8©Sin*, &&<om®%l mmm, sea 
«. B^Rtraft««±©#«fc»«©«*£8i8rr* 

XttHjhT*&»fc. 5t£0tlcX^Wffl^tc, 

* LTPsaoa** ami £ lt. ioo ^«©« 
m^ft o o . i~ioo »©tam»j©«H©»fire*tt 

[ooi8] MnoftMit. esaftiromwfc: 

[0019] »*b^«iis«gs-p»sa»ffl©iiajs«r 
b. 7>://P+©¥ffi»«»«T. xb^Hcehs^ss 
^IClBSfS. *sus<gjB, SKiSM, *K. fcSUtttt 

r. aa*©j:5)a:« : aft:ift^jPTS«^-r«fc3ib 
^mwjsffl»«. «*, *>j-a, 

D-> 3 X 'Vf>K XB$*£UT»*ttXBli* 

[0 0 2 0] &4MB, j|»+©««#©fi«Rtf** 
3?. S6tfC&4©IIH&Stf^fc<koT**<£:b*. 
-»©**fc»4ft»lC±4#«P«e«jWffSl/V». h 

»©i&«©KH!ifcj:-9Tje*#©B#©aaKtt*n 

*. fe«+©0#©«*©tt*RtfHA*©«aiC. IE® 



(4) «fi8¥5-2 5 5 33 1 

6 

[0 0 2 1] ^#Tfen@#:T*n, *ttffl*30©b 
hJBMHfeMt. 0. 1X~9 9X©. ffSKttftllO 

~e o *©*■©*«*****■*■*. *fij#»B-«i 

IC, »1 5mg~*fjl 5 0 OmgCgfiMi^lft 
-5 ; La>U&*«S. «fUT, *52 5 0mg~l 0 0 0m 
g©«H©fflS*fflV>S©!Wfi:U>. #<iP«ft4f 
B, ¥ttttft& 9*. *gf**ffltf©. ft«fr>H»M 
JO ©ttfe D C Rl»tt»tS©»«T©iWWfc#* I 

[0 0 2 2] i*©tt*ft^«©a-»©**ut»*s 
b, #as^ax, 83«i*3#-7x, xiitti*rtfflwfc«fc 

[0 0 2 3] figAfflil/TB. 5-5 0mg«)lSffii 
ft&»/#lkg*l 02, 3, XB4IhIT#AS©*« 
fffcbK j?*UUt»#B, lB2B(b. i. 
d. ) , 3 0 (t. i. d. ) , XB4® (q. 1. 
d. ) -e250mg~1000mg©I jStafflSHTfe 
*. SSSs&ffltCB, 2 5 0mg t. i. 

20 d. x»a. i. d. (om&amm-znz. 

y9A»tt&«K*W*4»*««*fflKtt. 5 0 Orag 
t. J. d. XBq. i. d. ©fflft&tjtftsn*. 

st^»KK»r*«stt©±iST?©^t»"r*a«© 

a*W«*fflfCB, lOOOrng t. i. d. XB 
q. i. d. ©fflSaqtHSflS. 
[0 0 2 4] ^ttffltl/TB, 5-2 5mg/ftlkg 
Sri 0 2. 3, XB4@T#^5©*W*bK 
B. lOmg/kg t. i. d. XBq. i. d. t 

30 [0 0 2 5] I *©*ttWfc-&*B, #;W\*^*AXB 1 
-*;W'?7 J 5 1 7^*Ai:bTj£<4i»©a3S©t>©"C» 
5. ?&MrJW1"<*Att. (DH 
p) tUT^»©»**KJ:*««fc*attr**. £ 

eMxa&ftt*. *ju;t-^A*ma©««*i*^* 
*»w©«:^«ni, ^©.t^asnsstt 

5it#*fr«Cil>&<, IfcAbTDHPIfSjroffiffl 
oT, *5g§g©-S8t?»5t#^6n*. DHP©f&g 

Aft^^/t^^iinnfftffs-eottffia. ^©s 

49 «KHjR3ftTH* [1 9 7 9^7^2 4 0fcaffiStl 

tz&mmnmm7 9 i o 2 6 1 6. 4% 

0, 0 0 7, 6 1 4*) ;Rr;i 9 8 2^8^9 0lCtt 

fflsnfcm8 2 1 07 1 74. (mmmmo, 0 

7 2,01 4*) . 

[0 0 2 6] *!M!«>ft#*tt. DHPES*tS[*UH 
*»XBi»Sa«-&. ±E©»ft : XB^ttB«SnT^ 

t»ft«. l/ft*«oT, 3lffll/fc(WHWFJi«l. ) 

/fc*A©DHP«att«w«-r*fc»©^ttfts« 
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«*:DHPB«MOff*U^UJttt« »1:1T* 
So ff*lA>DHPB*»I4. 7- (L-2-75/- 
2-*;V#*S/X^;^*) -2- (2, 2- : J*?)V 

[0 0 2 7] 

sum 

X@ (a) 
[0 0 2 8] 
[ft 7] 



[0 0 3 1] 
[ft 8] 




COO^ 

<3S, 4R) -1- [ [ (7U***S/) #JU#X 
JW (hU7xzMX*7-Ur» -3- 

[ (ir) -l - (7U>u**^*;w«^**m x 

WW -4- [ [ [ (3-:/d« 7xzjH 
JW ^fJW 7i?5 1 v ? >-2-*>OIHi!: v^>") 
A (2 6 4mg, llmM) £\ 2 0mLOl*rh7 
k Hn75>C*»b& 1. 3 -5>:/o***>-tf> 

(2. 36g, lOmM) ©*«fcSlnL&. 
©1. 2-^7D*x*>£jginLfc. 

COO. 5«;M«Kil/Tffl^&. 
[0 0 2 9] COy>J-t-;MW (8mL) ft, g3§ 
+T0lCT?5mLOx h5k Hn7 5>fc*<jptfcl. 
4g (2mM) (O (3 S, 4 R) - 1 - [ [ (7>JJk* 

^fM -3- [ (ir) -l - (7>j;w*^*;m 

XjM*=^» XWW - 4- [ (1R) -2' - [ (tf 

■jyjw 1 *) *;m*x;w ^ww 7if^^>-2-^ 

><0*KlC«Tbfc. 15M 1 0mL<Dffl*0*gft7 
>*X^A$$£8sJtlU 2 5mL©l«IfW«R 
U 3X 1 0 mL 0*»*ft t h U 9 

nvh£^7,fHfiSl/T. 7 2 OmgOJJfSflHU K 
[0 0 3 0] xm (b) 



20 



30 



40 




COO" 

(5R, 6 S) -2- [3-^D^7xx;W - 6 - 

[ (ir) -7u*t*s/*;i*-;wt->xf*] - 

*;Wt^>- 2 -XA- 3 -*JP#>K7'J;l/CDHIl : 
4mL<Op-*S/l/>fc««pi/fc±E©XS (a) *6 
©-fUH^h> (6 5 0mg) , KWkHn*/>©2 

«©«/M!sa©«*ft, a«+Ti 3ot;T3i5fflttJfc 
Lit. &fcmGWLZ%!m'&, *n«^**>*««bfc 
•>u*y;w*5A±»rafl9i/fc. *^a&, ^fA^ 

*tl»Xf*:^*>01 : SBftttTMl 

[0 0 3 2] Xg (c) 

[0 0 3 3] 

[ft9] 

HO „ „ Br 
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COO'Na* 

(5 R, 6 S) -2- [3 -yn^E7xX;W - 6 - 
[ (IR) -tHD*'>X«W -*;i7V<>-2-X 

A-3-*;p#>K^hu»>Aon«: otTNi *r 

a6ft0 5mLOCHi Cia : X-^)V<D 1 : 1 & 

mz&Mbitxn (b) o^-yuMM^A 

(2 2 5mg, 0. 4 7 2 7mM) 2- 
XfM*#>i (75tfL f 0. 4 7 2mM), MJ 
7xXWX7>f> (3 3mg, 0. 1 3 5mM) , T* 
h7*^h'J7xXM^7>f>^7y'>A (8 4m 
g, 0. 0 7 5mM) , W2-XfMW>Sth 
U^A (7 8mg, 0. 4 7 2mM) *«B**ftIl/&. 

fttt& SKBdHfi 1 OmLOX-f ;W«Rlt. 

XWWttflUft. *fl!)»*ti;fcH#*2mL©*IC 
2X100 OM^iKS^'J^W^I^— h±K 
lb, 7-thxhU;Wfct;*C01 : 4B6MrciMb 
&. U. V. 1 0mL©4 : 1 

CH 3 CN :*B£«*it>fc«#l/fc. BtttBUR 
0, 2X4raLOMlTiS#^. 81^4X2 5 
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(6) 



9 

tbT#&. 

CO 0 3 4] S»taj2 
IS (a) 

[0 0 3 5] 

Mfcl 0] 
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H A— N 0 
COO— v 



(3S, 4R) -1- [ [ (7U;M-*-» #jm*x 

Jl<] (h'J7x^5t?X*7-'Jx» -3- 
[ (1R) -1- (7VJV**i'lJ)\'tf-)V**i') X 

f-jtf -4- [ [ [3-a-H7x-;W *;|/jKx;M 

7*?3 1 v>-2-:t>©!)3$S : n-^Jl/U? 1 
•i'ASfS (2. 5M ; 2. lmL ; 5. 2 5mM) 
g^T- 7 8V.-VI OmLfflh'Hf h7hH077 
>C$$Lfcm-vH-F^>-t?> (1. 6 5 g ; 5m 

m) <Dmwmmm\z®Tbiz. io#»m 4 0mL 

Ol*f f«7 1 HD75>l:iS*l/fc2 6 4mg (11 
mM) ©vy*i"?AKtf8 7 2 /iL (1 OmM) © 
1, 2--^n^x^>«>6SIKtfc^bv^->^ 
©**S. 10»fcSoT«TLfc. Sl6S^KS-7 

8-cti5#. ot:T3o»M«^bfc. -tonssti; 

0. l*;MR«tbTffl^fc. 
[0 0 3 63 £©&&£, ftftfflOXS (a) CE« 
W:J:5l:7 0 4mg (ImM) ©fcf'JiMk?-:*xXx 
JKDJSKfcfc* f'SJOl/T. 4 0 0mg©3Tg©-f y K 

[0 0 3 7] Xg (b) 
[0 0 38] 
Mfcl 1] 

O 



2? 



30 



40 
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(5 R, 6 S) -2 - [3-3-F7XXJH -6- 

[ir- (7 y *;k#xj^*5/x?-;H - 

*JW^>- 2 -XA-3 -*;^>K7'JJKOraK : 
$lfiffl®X8 (b) ©«fe*«HT. *%Kfl®X8 
(a) tfM'J K*b>a>i&C:©7j;k>M*A£l)3$lb 

[0 0 3 9] Ig (c) 
[0 040] 
Mfcl 2] 

HO 




COCTNa* 
(5 R, 6 S) - 2- [3 -3-F7XXJH - 6 - 

[ (1R) - l- tHD^>IfJH -ij)vn<>-2 

- IA - 3 - tDV-tiym-t V U <7 A©P!S : *ttW 1 © 

Xg (c) ©^Sftffi^T. *&J6«©Ig (b) ©tf 

m&i>tz. 

[0 0 4 1] itttM 
*VI I ©Jt«5HfcS«3&. «««ll»tf2 0fll^«tW 
ttC£ftU ^ttf-^S«I~VIl:Sftt5. 
C JttSiffl2 -7Wn7iz;K 2-?DD7xX 
Jk Rtf2-70*7xrJWfc£^£. »i"J-t 
-;m*«>6SW«liH*fctl«bfc. HU<. 2- 

[0 0 4 2] iRpttx-^ 
[0 04 3] 
Mfcl 3] 




coo- 



[0 0 4 4] 
[81] 
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(7) #0B¥5-2 5 5 33 1 

11 12 
g I 



CO 0 4 5] 



R' 
F 

C 1 
B r 
I 



I R (ca- 1 ) 
(C = 0) 



1780 
1785 
1780 
1780 



1740 
1745 
1740 
1740 

* C*2] 

g n 



x 7, r J± 
1720 
1720 
172 0 
1720 



CO 0 4 6] 



R' 

F 

C 1 
B r 



4.22-4. 37 
ddd;]~3, 9 

4. 22-4. 3T 
ddd; J-3. 8. 5 

mi 

4. 22-4. 36 
ddd; J-3. 9 
9. 5Eh 

4.22-4. 35 
ddd; J-3. 9 
8H* 




NMR 



3. 38-3. 47 
dd;!-343. 5H? 

3. 33-3. 47 
dd;J-3. &8Hz 



3. 38-3. 46 
dd;J-348. SH: 



3. 38-3.46 
dd : J -3&8Hz 

30 CO 0 4 7] 
C*3] 



H2 ~ H6 

7-7. 38 
7.2-7.36 



7. 16-4. 5 



7. 63-7. 7 



COCTNa' 
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13 



(8) 



#SI¥5-2 5 5 33 1 



14 



UV (nrn) 



C 1 
B r 
I 



NMR (D 2 0) 



-308 
-300 
-300 
-302 



7 3 5 6 

6 8 15 

7 7 3 8 
7814 



coo- 



3. 38-3. 46 0« ; id : J=346H) 
6.94-7.33 H'O 

3. 38-3. 46 CR6 ; dd ; J=346H) 

7. 17—7. 35 (%Wm H'O 

3. 43-3. 59 (H6 ; dd ; J=346H) 
7. 18-7. 52 H'O 

3. 38-3. 46 OH ; dd ; J=346H) 

5. 97-7. 66 (%mm H'O 
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